Multipurpose automatic kerisik packaging machine by Sukarman, Muhammad Izwan et al.
39 
 
 
 
4 
MULTIPURPOSE AUTOMATIC KERISIK 
PACKAGING MACHINE 
 
Muhammad Izwan Sukarman, Mohd Fahrul Hassan, Muhammad Syukri 
Moktar, Mohamad Akmal Amri Ramli, Mohd Nashafizie Jelani, 
Nurfarahnabila Ab Karim 
 
 
 
4.1 INTRODUCTION 
 
Automatic food packaging machine is a combination of mechanical and 
electrical components. This machine uses electrical power and pneumatic power as a 
major force for relative motion. The control system programmable logic control 
(PLC) is used as a controller for controlling the operation of the automatic packaging 
just ordered sequence program to the PLC only. Kerisik automatic packaging machine 
is a project designed that help entrepreneurs and small industries to enhance their 
business. Kerisik automatic packaging machine is equipped by electro pneumatic 
components that are controlled by the PLC control system. The improvement of the 
kerisik automatic packaging machine, the packaging can be reduced because the entire 
process including the filling and sealing process is done automatically. 
Most entrepreneurs pack kerisik manually and they assume automatically 
packaging cause a great expense that require a large area or to get a machine and so 
on. In this project, the kerisik automatic packaging machines are designed to 
overcome the problem faced by most kerisik entrepreneurs. This machine is smaller 
and can perform a number of operations which is the filling operation and sealing 
operations. The develop machine does not require a large area or a place to put the 
machines available on the market today. Indirectly this machine can reduce the burden 
of kerisik operators. Besides kerisik, this machine is suitable for packing semi-solid 
food such as chili and jam. 
 
4.2 EXISTING PRODUCT IDENTIFICATION 
 
Benchmarking can be simply defined as a continuous process to find and 
implement best practices that will lead to superior performance. There are many 
products available in the market, but, in this project, three existing products have been 
reviewed to be benchmark for the future solution. The Table 4.1 shows the comparison 
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of machine that available at the market. This machine was selected based on its 
packaging function. 
 
Table 4.1: Comparison of existing product 
       MACHINE TYPE 
 
CHARACTERISTIC 
 
A 
 
B 
 
C 
 
D 
Machine Name 
Cream paste 
Packaging Machine 
Automatic Vertical 
Three Side Seal 
Packaging Machine 
C/W Stainless Steel 
Body 
Liquid Packaging 
Machine 
Fully Automatic 
Vertical Form-Fill 
Seal Machine For 
Packaging 
Machine 
Manufacture Company 
Shanghai Zhonghe 
Packing Machinery 
Co. Ltd 
Arrow System Sdn. 
Bhd. 
Solutionpack 
Machinery (M) 
Sdn. Bhd 
Packsol Industry 
Dimension  930x730x1700mm 675x675x655mm 
700x800x1900m
m 
1000x750x2200m
m 
Weight  250kg 230kg 360kg 450kg 
Power  2.15kW 0.75kW 1.5kW 0.375kW 
Production Rate 30-60 packet/minute  30-80 packet/minute 
60-110 
packet/minute 
25-28 
packet/minute 
Packaging Size 
Length:20-170mm 
Width:30-140mm 
Length:50-120mm 
Width:50-200mm 
Length:50-200mm 
Width:30-150mm 
Length:60-160mm 
Width:40-160mm 
Cost  RM35000 RM38000 RM39000 RM39000 
 
4.3 NEW CONCEPTUAL DESIGN 
 
4.3.1  Component decomposition and function analysis 
Component decomposition analysis is a flow chart or process flow that shows 
a main component and sub component that used in the product. Every part that used 
will be listed with more specific. Main component use has to list first because it let us 
to construct the component layout efficiently. Each of components has to relate each 
with other. Figure 4.1 and 4.2 shows component decomposition for a cup packaging 
and a plastics packaging machine.  
 
 
 
Figure 4.1: Component Decomposition 
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Figure 4.2: Function Analysis of Kerisik Packaging Machine 
 
4.3.2  Concept Selection 
We choose fully automatic plastics packaging since it reduces the manpower 
to handle the machine and we choose fully automatic plastics packaging since it 
reduce the manpower to handle the machine. Combination of concept 1 is selected 
based on the power supply which uses electricity. This is easy to be used because the 
power supply is electricity compared to other selection that used petrol or battery and 
the machine used switch On/Off button. Combination of the concept 1 is Motor + 
Electric Power + Manpower + Aluminum + Transparent + Square Barrel Shape + 
Plastics + Clam Sealer + Roller Sealer + Round Sealer with cutter + Roller Conveyor 
+ Plastics + Cylinder + Plastics + Enclosure + spring + Sensor + Round with another 
circle + Chain + Stamping + Direct Shaft. 
 
4.3.3  Product Sketching 
After done with the concept selection, all selected concepts are combined into 
a complete structure. Figure 4.3 shows the preliminary sketch of the proposed concept 
for plastic packaging machine and Figure 4.4 shows the preliminary sketch of the 
proposed concept for cup packaging.  
 
 
 
Figure 4.3: Proposed concept of plastic packaging 
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Figure 4.4: Proposed concept of cup packaging 
 
4.4 EMBODIMENT DESIGN 
 
4.4.1  Product Architecture 
Product architecture is the scheme by which the functional elements of the 
product are arranged into physical element of a product to carry out its required 
functions. Architecture also has profound implications for how our product are 
designed, made, sold, used, and repaired. A product’s architecture is selected to 
establish the best system for functional success once a design concept has been chosen 
for our product. Schematic diagram is a representation of the elements of a system 
using abstract, graphic symbols rather than realistic pictures. Figure 4.5 shows the 
schematic diagram of Kerisik’s packaging machine. 
 
 
 
Figure 4.5: Schematic diagram of Kerisik’s packaging machine 
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4.4.2  Product Configuration 
The shape and general dimensions of components were established in 
configuration design. Exact dimensions and tolerances are established in parametric 
design. Component can be classified into special-purpose parts, standard parts, and 
standard assemblies. A part is characterized by its geometric features such as holes, 
slots, walls, ribs, projections, fillets, and chamfers. 
 
 Standard and special-purpose part 
A standard component is usually an individual part, manufactured in 
thousands or millions, to the same specification such as size, weight, material, and 
others. Meanwhile, special purpose parts are components that its operations are 
limited to the acquisition of specific function. The special purpose components are 
usually subsidiary components. Table 4.2 shows the list of standard and Table 4.3 
shows the special purpose part. 
 
Table 4.2: List of Standard Part. 
 
 
Table 4.3: List of Special purpose Part. 
 
 
 
4.5 DETAIL DESIGN 
 
4.5.1  Detail Drawing 
A detail drawing is the most important drawing for fabrication work. A detail 
drawing is a drawing of a part giving a complete and exact description of its form, 
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dimensions, and construction. Part drawing shows the detail of part design in term of 
its dimension and material. Overall, the Kerisik’s packaging machine has 24 parts as 
shown in Figure 4.6.  
 
 
 
Figure 4.6: Exploded view of Kerisik’s packaging machine 
 
Assembly drawing is a detail drawing that shows how all of the parts interact 
of mate to each other to form a useful machine. It will allow us to identify the exact 
connection between each part. A complete assembly drawing is presentation of the 
product or structure put together, showing all parts in their operational positions. An 
assembly drawing is needed for all products or inventions that have more than one 
part. Assembly drawing for Kerisik’s packaging machine is illustrated in Figure 4.7. 
 
 
 
Figure 4.7: Assembly drawing of Kerisik’s packaging machine 
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4.5.2  Final Product Design Specification 
Kerisik’s packaging machine was designed based on design briefing, the 
analysis of the participatory design project, customer requirement and benchmark of 
product in order gives a solution to customers to solve their problem.  
 
4.6 PROTOTYPE DEVELOPMENT 
 
The product concept tests are the concept that used in this project. A product 
concept test is a reduced-scale model or full-scale model of a new product or "product 
concept" is fabricated to look like the "finished" product. Usually only the exterior of 
the product is fabricated and been shown, illustrating existing or newly improved 
features that compose the product concept. This appearance prototype is then shown 
to potential customers to obtain their reactions and their willingness to ultimately 
purchase the product. Product concepts tests are usually done early in the development 
cycle, to make sure that the product will have the right look, or appearance, have the 
right combination of features. 
In this chapter, it contains six types of prototype testing which is the product 
concept test, prof-of-concept test, virtual prototype test, alpha prototype test, beta 
prototype test and pre pro-production prototype test as show in figure 6.1. Based from 
the explanation, we only develop three type of prototype which is product concept 
test, virtual prototype test and pre-production prototype test.  
 
4.6.1  Process Involved 
The product concept tests are the concept that used in this project. A product 
concept test is a reduced-scale model or full-scale model of a new product or “product 
concept” is fabricated to look like the “finished” product. But in this project we were 
not doing the prototype, we just make the final product at actual size. 
 
 
The body of the machine was fabricated by using stainless steel. All the part 
we made by stainless steel, mild steel and high strength steel. 
 
 
Cutting processes work (Figure 4.8) by causing fracture of the material that is 
processed. Usually, the portion that is fractured away is in small sized pieces, called 
chips. In cutting processes, the work piece is a shape that can entirely cover the final 
part shape. The objective is to cut away the excess material and obtain the final part. 
These cutting processes have been completed in several steps. The cutting tool was 
used a hand grinding machine 
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Figure 4.8: Cutting process 
 
 
Welding is a fabrication of sculptural process that joins materials, usually 
metals or thermoplastics, by causing coalescence. This is often done by melting the 
work pieces and adding a filler material to form a pool of molten material (the weld 
pool) that cools to become a strong joint, with pressure sometimes used in conjunction 
with heat, or by itself, to produce the weld. This is in contrast with soldering and 
brazing, which involve melting a lower-melting-point material between the work 
pieces to form a bond between them, without melting the work pieces. 
After the special-purpose parts were fabricated, the next step for assembling 
process was welding process. A welding process, as shown in Figure 4.9 was used to 
joined parts into a solid part. In the making of kerisik packaging machine, all main 
component were assembled together using welding method because of the component 
used are made from different type of steel which is mild steel, stainless steel and high 
strength of steel. 
 
 
 
Figure 4.9: Welding process 
 
 
Grinding was use for an abrasive to wear away at the surface of a work piece 
and change its shape (Figure 4.10). Grinding operations commonly use abrasive 
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grains bonded into a curve shape. This process made all components in good and safe 
condition for assembling process to the workers. 
 
 
 
Figure 4.10: Grinding process 
 
 
A conventional drilling machine was used in this project to cut holes into or 
through several metal components for example making hole for bolt and nut, screw 
and etc. 
 
4.6.2  Final Prototype 
Figure 4.11 shows the final product kerisik packaging machine. This prototype 
had been developed successfully by following all the design specification and 
achieves the objective to design kerisik packaging machine. 
 
 
 
Figure 4.11: Prototype of kerisik packaging machine 
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4.7 CONCLUSION 
 
Kerisik is a spice made from the grated coconut, fried (without oil) and then 
grinds until fine. Kerisik is dark brown in colour and readily available in grocery 
stores. Kerisik used in traditional dishes such as rending, laksa and curry. 
Manufacturing of kerisik is monopolized by small medium industries. Therefore, most 
of production process are manually operated, including the packaging. In this study, 
improvement of the kerisik packaging machine developed since 2012 in UTHM was 
conducted. The main problem of the previous model is the existing of precipitate at 
the bottom of the tank when it cool after poured into the tank packing. This problem 
was overcome by installing heating element. A water reservoir space created around 
the tank for the heating process to ensure that the temperature of kerisik is in the range 
allowed.  
The new packing machine was also equipped with an automatic packaging 
system. PLC system was applied so that the machine can be operated automatically. 
The design of machine is divided into two parts, filling and packaging. The final 
design s were evaluated based on concepts that already exist in the market and design 
produced with the aid of solid works. Before the fabrication process done, automate 
packaging process simulation was performed using CX programmer 8.0 and 
automation studio 5.3 to see the movement of cylinders and motors. With this new 
packaging machine, packing time is shortened and the number of employees can be 
reduced. Kerisik packaging becomes more organized and effective 
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